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PROBLEM TO BE SOLVED: To form a visible image on 
a recording surface of an optical disk in a short time. 
SOLUTION: When visible image formation data for 
forming a desired visible image on an optical disk is not 
stored in a storage means, the visible image formation 
data is created based on image data of file format 
suitable for display on a screen, both data are 
associated and saved at a storage means, and the 
visible image is formed on the optical disk based on the 
visible image formation data. Also, when desired visible 
image formation data are stored in the storage means, 
the visible image formation data are read from the 
storage means and the visible image is formed on the 
optical disk based on the visible image formation data. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the data control approach and data management which save and manage the 
data for forming a visible image in a record form optical disk and data control equipment, the optical 
disk record approach which forms a visible image in a list at an optical disk, an optical disk record 
program, and an optical disk recording device. 
[0002] 

[Description of the Prior Art] 

A record form optical disk irradiates laser light, can record data optically, and has only at once the 
rewriting form optical disk which can rewrite data like CD-R and DVD-R like the postscript form 
optical disk which can record data, CD-RW, DVD-RW, DVD+RW, and DVD-RAM. 
[0003] 

In a postscript form optical disk, if laser light is irradiated by that organic-coloring-matter layer 
(recording layer), an organic-coloring-matter layer will melt with the heat of this laser light, and a pit 
will be formed. Data are recorded on a postscript form optical disk using this property. Moreover, in a 
rewriting form optical disk, if laser light is irradiated by that recording layer, the condition of a 
recording layer will carry out a phase change to an amorphous (amorphism) condition or a crystallized 
state with the heat of this laser light, and the part equivalent to a pit or a land will be formed. Data are 
recorded on a rewriting form optical disk using this property. 
[0004] 

Thus, in a record form optical disk, since a pit is formed in the part which irradiated laser light and 
recorded data, the part which recorded data differs in the reflection factor of light from the part whose 
data are not recorded, and the shade of a color occurs in a recording surface. By using this property, 
laser light is irradiated and the image (a visible image is called hereafter.) which can check the 
configuration of a request of an alphabetic character, a notation, pictures, a photograph, etc. by looking 
can be formed in the data-logging side of a record form optical disk. If it is a visible image, for example, 
the information about record data is displayed on the data-logging side of a record form optical disk, it 
becomes unnecessary to write by hand or print the information about record data to the labelled surface 
of an optical disk, and the contents of record of an optical disk can be distinguished easily. 
[0005] 

Drawing 9 is drawing having shown the imap^ ^f a recta ngular coordinate system , and the i mage of th e 
spherical coordinate system for visible ima ges. When the user set up the image displayed as a visible^ 
infSge, the'conventional optical disk recdfding apparatus created visible image tormaiion data based on 
this image data, and formed the visible image iivtKe daia-loggmg side oi an optical disk based on this 
visible image formation data. That is, since an optical disk recording apparatus irradiates laser light and 
forms a visible image, rotating an optical disk, tfie laser light exposure pattern for visible images formed 
in an optical disk is created based on the image of a spherical coordinate system, as shown in drawing 9 " 



(A). On the other hand, the commogjma ge treated l>y cnmpnter etr \f \ an \xr)^g*^ r^^?^ ^firt?mgiilar 
cooi;dinate^X§t^^ shown in drawing 9 (B). Therefore, an optical disk recording apparatus changes 
the image data of a rectangular coordinate system into the image data of a spherical coordinate system. 
And laser light was irradiated based on the image data of this spherical coordinate system, rotating an 
optical disk, visible image formation data including the serial data and recording start positional 
information which connected continuously the laser radiation pattern data for forming a visible image 
were created, and the visible image was recorded on the optical disk with this visible image formation 
data. 
[0006] 

[Problem(s) to be Solved by the Invention] 

In the conventional optical disk recording apparatus, when the visible image was formed in the data- 
logging side of an optical disk based on the above-mentioned visible image formation data, the above- 
mentioned visible image formation data created when forming a visible image were not saved. This is 
because visible image formation data differ, so it was hardly reused by the formation location on an 
optical disk even if it saved visible image formation data even when a visible image was formed based 
on the same image. Moreover, conventionally, since the thing of the alphabetic character system which 
can be displayed with 2 gradation, such as an alphabetic character and a notation, was in use, the visible 
image formed in an optical disk has little amount of data of visible image formation data, and is because 
it was creating in a short time. 
[0007] 

However, with the optical disk recording device, the visible image of a photograph system [ need / 
multi-tone / to be displayed, such as pictures and a photograph, ] has been formed more often recently. 
When forming a photograph system visible image muhi-tone with an optical disk recording apparatus in 
an optical disk, in case visible image formation data are created based on the image data of a rectangular 
coordinate system, count is required also about gradation information. Therefore, m an opticahirst^ 
rec^rding"3evice, time amount is needed by the completion of formation of a visible image compared 
with the case where the visible image of a monochrome alphabetic character system is formed. 
[0008] / 
Moreover, when the user of an optical disk recording apparatus creates two or more duplicates of an 
optical disk, also making the same visible image form in two or more optical disks has increased. 
However, it needed time amount for formation of a visible image in order to create visible image 
formation data each time, in case an optical disk recording apparatus forms a visible image in each 
optical disk. 
[0009] 

Furthermore, in the optical disk recording device, when a visible image was formed one by one, creating 
the formation information on a photograph system visible image, the buffer undershirt run might occur. 
This is because time amount is required as mentioned above at the creation process of visible image 
formation data, and the direction of the formation process of a visible image is because processing is 
quicker than the creation process of visible image formation data. 
[0010] 

Then, in order for this invention to solve the above-mentioned problem and to enable it to form a visible 
image in the recording surface of an optical disk for a short time, it aims at offering the optical disk 
record approach which can form a visible image in a short time at the recording surface of an optical 
disk, an optical disk record program, and an optical disk recording device in the data control approach 
and data management which manage the information for visible image formation and data control 
equipment, and a list. 
[0011] 

[Means for Solving the Problem] 

This invention is equipped with the following configurations as above-mentioned The means for solving 

a technical problem. 

[0012] 



(1) The process which creates the visible image formation data for forming a visible image in an optical 

disk based on the image data of the file format suitable for the display of a up to [ a screen ], 

The above-mentioned visible image f ^^^ti^n d^t^ rpl^t^H with the icnape data_of the, file format 

suitable for th e display of a tip to [ the above-mentioned screen ], and the process which saves both the 

above-mentioned data to data control equipment is included. 

[0013] 

In this configuration, based on the image data of the file format suitable for the display of a up to [ a 
screen ], the visible image formation data for forming a visible image in ah optical di sk.are created^ both^ 
dajajreassociat^^ it saves for-a storage means. Here, the image which can check the configuration 
of a request of an alphabetic character, a notation, pictures, a photograph, etc. by looking is formed 
using the property which the part which irradiated laser light and fonngdj hg pit in the record fo rm 
optical disk, the part whose pit is not formed, and the reflectionTactor of **** differ from a visible 
image, and the shade of a color generates. Moreover-^^jth the image data of the file form at suitable for 
the display of a up to [ a screen 1, image data suitable for the display of a up to [ the screen of indicating 
equipments, su ch as a"pers onal computer, ], sucjia s a rectangular coordinate system a nd a vectorsyst^ , 
is saved by fil e lorma t. For example, it is the image^data ot tile tbrmat. aach as a bmp form at, j^if 
fe>nnatra^ ypglorma t, at if forma t^ pet format, and a dxf forma t. Furthermore, although visible image 
formation data are dataTor forming a visible image in an optical disk with an optical disk recording 
apparatus and it is data including the serial data and recording start positional information which put the 
laser radiation pattern in a row to continuation, when the optical disk drive (optical disk recording 
apparatus) is equipped with the laser radiation pattem conversion means, things, such as gradation data 
changed into a laser radiation pattem, are said. 
[0014] 

Therefore, since the jmage data of file format and *♦ suita ble for the display of a up to f the sc reen 
which are vis ible image format ion data and the imagg^ta v^^^^^ hprnmpp th p origin of the visible 
image for mafion dataj relate and it saved ToHatacontrol equipment The image based on the image 
data of the file format suitable fo rjhe display nf a up to [ a screen ] is displayed on the display of a 
personaLcomputfir, and if the image which forms a visible image is chosen, the visible image formation 
data related with the selected image can be read easily. Thereby, a visible image can be made to form for 
example, in an optical disk recording apparatus promptly to an optical disk based on this visible image 
formation data. Moreover, since visible image formation data are saved to data control equipment, when 
forming the same visible image in two or more optical disks with an optical disk recording apparatus, 
creation of visible image formation data can be managed at once, and can make the load of equipment 
light. Furthermore, when 2nd henceforth forms a visible image in an optical disk with an optical disk 
recording apparatus, since it is good, a visible image can be formed in an optical disk in a short time, 
without creating visible image formation data. 
[0015] 

The read-out process which reads said visible image formation data saved to said data control equipment 
by the data control approach of a publication to (2) and (1), 

Based on said visible image formation data read at the above-mentioned read-out process, the process 

which forms a visible image in an optical disk is performed. 

[0016] 

In this configuration, the visible image formation data for forming a visible image in an optical disk are 
read fi-om data control equipment, and a visible image is formed in an optical disk based on this visible 
image formation data. Therefore, by saving and managing two or more visible image formation data 
with data control equipment, and the image data for the visible images, the image based on the image 
data of the file format suitable for the display of a up to [ a screen ] can be displayed, the image which 
forms a visible image can be chosen, and a visible image can be promptly formed in an optical disk 
based on the visible image formation data related with the selected image. 
[0017] 

[Embodiment of the Invention] 



Below, the optical disk recording apparatus and the data control equipment for visible image formation 
concerning the operation gestah of this invention are explained. Drawing 1 is the block diagram having 
shown the configuration of the optical disk recording apparatus concerning the operation gestalt of this 
invention. As shown in drawing 1 , the optical disk recording apparatus 1 concerning the operation 
gestalt of this invention is the configuration that the optical disk drive 2 was connected to the host 
computer 3. The optical disk drive 2 is equipped with the feed motor 8, a guide rail 9, an optical pickup 
10, a spindle motor 11, RF amplifier 12, the servo circuit 13, the address detector 14, a decoder 15, a 
control section 16, an encoder 17, the strategy circuit 18, the laser driver 19, the laser power control 
circuit 20, the frequency generator 21, the envelope detector 22, the beta detector 24, the storage section 
25, buffer memory 30, and the laser radiation pattern conversion circuit 3L Moreover, the host computer 
3 is equipped with a display 4, the input section 5, the Maine storage section 6, and the Maine control 
section 7. 
[0018] 

The feed motor 8 is a motor which supplies the driving force for moving an optical pickup 10 to radial 

[of optical diskD]. 

[0019] 

A guide rail 9 supports an optical pickup 10 so that an optical pickup 10 may move to radial [ of optical 

disk D ]. 

[0020] 

A spindle motor 1 1 is a motor which carries out the rotation drive of the optical disk D which is the 
object which records data. Moreover, the optical disk maintenance device outside drawing which 
becomes the revolving-shaft point of a spindle motor 1 1 from the turntable for holding optical disk D 
(chucking) etc. is established. 
[0021] 

The optical pickup 10 equips optical system, such as laser diode, a lens, and a mirror, the return light 
(reflected light) photo detector, and the list with the focus servo device etc. 

Moreover, at the time of record and playback, laser light is irradiated to opt ical disk D, a pit is formed,^ 
and data are recorded . Moreover, an optical pickup 10 forms in an optical disk the visible image which 
is'^aiTiniage which can check a desired configuration by looking usingjthis data-logging process. 
Furthermore, an optical pickup.10 receives the return light from optical disk D, and ou^uts the RF 
signal which is a light-receivmg signal an^^^ modulation was carried out to RF 

amplifier 12. In additionTa focus servo device Is servo mechanism fo?Kefeping constant the distance of 
the lens of an optical pickup 10, and the data-logging side of optical disk D. Moreover, the optical 
pickup 10 is equipped with monitor diode, a current arises to monitor diode and this current is supplied 
to the laser power control circuit 20 by the return light of optical disk D. 
[0022] 

The frequency generator 21 outputs the signal for detecting the relative-position signal of optical disk D 
which the spindle motor 1 1 outputted, and detecting angle of rotation and the engine speed of optical 
disk D to the servo circuit 13. 
[0023] 

RF amplifier 12 amplifies the RF signal which is supplied from an optical pickup 10 and by which 
eight-to-fourteen modulation was carried out, and outputs the RF signal after magnification to the servo 
circuit 13, the address detector 14, the envelope detector 22, the beta detector 24, and a decoder 15. 
[0024] 

A decoder 15 carries out the EFM recovery of the RF signal which is supplied from RF amplifier 12 and 
by which eight-to-fourteen modulation was carried out at the time of playback, generates playback data, 
and outputs them to the data store circuit 25. Moreover, at the time of data logging, in case a decoder 15 
reproduces the field recorded by the test record, it carries out the EFM recovery of the RF signal 
supplied from RF amplifier 12. 
[0025] 

The address detector 14 extracts a wobble signal component from the EFM signal supplied from RF 



amplifier 12, decodes the information which shows the class of disks, such as identification information 
(disk ID) which identifies the hour entry (address information) and optical disk D of each location 
included in this wobble signal component, and coloring matter of optical disk D, and outputs it to a 
control section 16. In addition, the information which shows the class of disks, such as identification 
information (disk ID) which identifies the hour entry (address information) and optical disk D of each 
location included in the above-mentioned wobble signal component, and coloring matter of a disk, is 
also called ATIP (Absolute Time In Pregroove) information. 
[0026] 

While reproducing the test record section of optical disk D, the beta detector 24 computes beta 
(asymmetry) as a parameter about regenerative-signal grace from the RF signal supplied from RF 
amplifier 12, and outputs a calculation result to a control section 16. Here, beta is a and a bottom level 
about the peak level (a sign is +) of the signal wave form by which eight-to-fourteen modulation was 
carried out. (a sign is -) If b, it can ask by beta=(a+b)/(a-b). 
[0027] 

The envelope detector 22 detects the envelope of the EFM signal in count area 1 12b of optical disk D 
mentioned above, in order to detect from which part of the test field of optical disk D a test record is 
started, before performing a test record to optical disk D. 
[0028] 

The servo circuit 13 performs focal control of an optical pickup 10, tracking control, and delivery 
control of the optical pickup 10 by the feed motor 8 in the roll control of a spindle motor 11, and a list. 
Here, in the optical disk recording apparatus 1 concerning this operation gestalt, at the time of record, 
optical disk D is carried out to the CAV (Constant Angular Velocity) method which is a method which 
drives optical disk D by the constant angular velocity at a constant linear velocity, and it drives. It can 
carry out now by changing the CLV (Constant Linear Velocity) method which is a method. Therefore, 
the servo circuit 13 changes CAV and CLV according to the control signal supplied from a control 
section 16. In CAV control, the rotational frequency of the spindle motor 1 1 detected by the firequency 
generator 21 controls the servo circuit 13 in agreement with the set-up rotational frequency. Moreover, 
in CLV control, the servo circuit 13 controls a spindle motor 1 1 to become an equivalent for the linear- 
velocity scale factor to which the wobble signal component of the signal supplied from RF amplifier 12 
was set. 
[0029] 

An encoder 17 carries out eight-to-fourteen modulation of the record data outputted from the Maine 
control section 7, and outputs them to the strategy circuit 18. The strategy circuit 18 performs time 
amount stem correction processing etc. to the EFM signal from an encoder 17, and outputs it to the laser 
driver 19. The laser driver 19 resembles the signal modulated according to the record data supplied from 
the strategy circuit 18, and the control signal of the laser power control circuit 20, therefore drives the 
laser diode of an optical pickup 10. 
[0030] 

The laser power control circuit 20 controls the power of the laser light irradiated from the laser diode of 
an optical pickup 10. Based on the current value outputted from the monitor diode of an optical pickup 
10, and the information which shows the desired value of the optimal laser power transmitted from a 
control section 16, specifically, the laser power control circuit 20 controls the laser driver 19 so that the 
laser light of the optimal laser power is irradiated fi-om an optical pickup 10. 
[0031] 

The control section 16 consists of a CPU, a ROM, RAM, etc., controls each part of the optical disk 
recording apparatus 1 according to the program stored in ROM, and performs record of data, and 
formation of a visible image to an optical disk. Moreover, the data recorded on the optical disk are 
reproduced. Moreover, in order to distinguish the class of set optical disk for record, a control section 16 
performs regulating [ of a servo ] automatically and outputs a predetermined signal to the servo circuit 
13, the laser power control circuit 20, and an encoder 17, respectively. If these signals are outputted, an 
optical pickup 10 will irradiate laser light at the optical disk for record, and will record data while 



moving to a position. Moreover, when performing check of the data recorded on the optical disk, 
playback, detection of the record error location of an optical disk, etc., the photo detector of an optical 
pickup 10 receives the return light of exposure light, and outputs the electrical signal according to light 
income to RF amplifier 12. RF amplifier 12 amplifies this signal and outputs it to a decoder 15, the beta 
detector 24, the address detector 14, and the envelope detector 22. A control section 16 performs each 
above-mentioned processing based on the signal firom these circuits. 
[0032] 

Buffer memory 30 stores temporarily the visible image formation data transmitted from the Maine 
control section 7, and outputs them to the data exposure pattern conversion circuit 3 1 . The laser 
radiation pattern conversion circuit 3 1 changes visible image formation data into a laser radiation 
pattern, and outputs them to the laser driver 19. In addition, in a configuration of performing laser 
radiation pattern conversion by the Maine control section 7, buffer memory 30 and the laser radiation 
pattern conversion circuit 31 are imnecessary. 
[0033] 

The storage section 25 memorizes the data for which conducted the experiment etc. and it asked 

beforehand, the firmware of the optical disk recording device 1, etc. 

[0034] 

The display 4 of a host computer 3 is for displaying the signal grace of the data recorded on optical disk 
D, the information transmitted to a user from the optical disk recording device 1 . As for the input section 
5, a user performs various control and actuation of the optical disk recording device 1. The Maine 
storage section 6 memorizes the program which performs data processing about the visible image 
formed in optical disk D with the optical disk drive 2, the visible image formation data which are the 
information for forming a visible image in the data-logging side of an optical disk. The Maine control 
section 7 controls each part of an optical disk recording apparatus, and performs record, check and 
playback of data, and formation of a visible image. 
[0035] 

The optical disk recording apparatus 1 are the above configurations, and it can be said that a host 
computer 3 is data control equipment, and the optical disk drive 2 is an optical disk recording apparatus, 

[0036] 

Next, the field configuration of optical disk D is explained based on drawing 2 . Drawing 2 is the 
sectional view having shown the field configuration of optical disk D. The program field 118 and the 
residual field 120 where the section when an outer diameter is 120mm and is a diameter of 46-50mm of 
optical disk D is prepared as a lead-in groove field 1 14, and optical disk D records data on the periphery 
side are prepared. Moreover, PCA (Power Caliljration Area)l 12 which is a power probfireading field, 
and PMA (Program Memory Area)l 13 which is a program memory field are prepared for the inner 
circumference side rather than the lead-in groove field 114. 

Moreover, test field 1 12a, and count area 1 12b and ** are prepared for PCAl 12 by the side of inner 
circumference. A test record is carried out in advance of this record by this test field 1 12a. 
[0037] 

The truck information in data logging (temporary TOC information) is temporarily recorded on 
PMAl 13. When a session is fiinally closed, such information is recorded on TOC of a lead-in groove 
field. 
[0038] 

The optical disk recording apparatus 1 of this invention rotates an optical disk by CAV, and forms a 
visible image. Moreover," in the optical disk recording apparatus 1, if the low-speed postscript form 
optical disk of an azo system is used, a visible image especially with sufficient visibility can be formed. 
[0039] 

Next, actuation of the optical disk recording apparatus of this invention and data control equipment is 
explained. The case where CD-R is used for below as a record form optical disk is explained. Moreover, 
in the optical disk recording device 1, the program in which the program in which the Maine control 
section 7 was stored in the Maine storage section 6 was read, and the control section 16 was stored in the 



storage section 25 is read, and each actuation explained below is performed. 

[0040] 

The optical disk recording device 1 is the Maine control section 7, and creates visible image formati on 
data based o n the image data of a b m p forma t (an example of the file format suitable for the display of a 
upHcrf"arsereen ]). Here, visible image formation data are data including the serial data and recording 
start positional information for irradiating laser Ught, rotating an optical disk with an optical disk 
recordinglapparat us, and forming a visible i mage. And visible image formation data are related with the 
original image data, and both data are savedln the Miaine storage section 6. Moreover, the optical disk 
recording apparatus 1 forms a visible image in an optical disk based on the visible image formation data 
which the control section 7 created and held, or the visible image formation data saved in the Maine 
storage section 6. - - 

[0041] 

Since visible image formation data, the image data of a bmp format, and ** relate and it is saved to data 
control equipment by this, the image based on the image data of a bmp format is displayed on the 
display of a personal computer, and if the image which forms a visible image is chosen, the visible 
image formation data related with the selected image can be read easily. Therefore, a visible image can 
be promptly formed in an optical disk vsath an optical disk recording apparatus. Moreover, when forming 
the same visible image in two or more optical disks, since creation of visible image formation data can 
be managed at once, it can make the load of an optical disk recording device light. Furthermore, when 
2nd henceforth forms a visible image in an optical disk, since it is good, a visible image can be formed 
in an optical disk in a short time, without creating visible image formation data. In addition, by saving 
and managing two or more visible image formation data and image data, plurality and a display 4 are 
made to display the image based on the image data of a bmp format, a desired image is chosen as the 
Maine storage section 6, and a visible image can be formed in it. 
[0042] 

Next, creation actuation of the visible image formation data for forming a visible image in an optical 
disk with the optical disk recording apparatus 1 is explained. Drawing 3 is an image Fig. which carries 
out image transformation to a spherical coordinate system from a rect angular coordinate-system . First, 
when a visible image is formed, according to gradation, the strerigih ot the exposure power of laser light 
is adjusted, or ciithering of the image of a rectangular coordinate system is carried out so that a 
predetermined gradation expression can be performed. In addition, dithering is the approach of 
expressing a shade with changing distribution and the consistency of a dot. Then, the image of the 
rectangular coordinate system which carried out dithering is arranged on a polar coordinate, one point of 
arbitration is determined, and the image data of a rectangular coordinate system is changed into the 
image data of a spherical coordinate system. That is, as shown in drawing 3 , let lower right angle (x y) 
= (XO, YO) of the image of a rectangular coordinate system be a reference point, 
r=root (X2+Y2), theta=tan -1 (Y/X) 

It changes based on a ** type. And in order to irradiate laser light with the optical disk recording 
apparatus 1 at an optical disk and to form a visible image, the image data of a spherical coordinate 
system is used as serial data. In this case, the distortion of an image is hardly generated. 
[0043] 

Thus, visible image formation data are constituted as resemble the created serial data and recording start 
positional information (address information or inform ation on a polar coordinat e (r, theta)). And this 
visible image formation data is related wiih the image data of the original bmp format, and the Maine 
storage section 6 of the optical disk recording device 1 is made to memorize both data. 
[0044] - ■ ^ 

Moreover, the optical disk recording device 1 can also change the image of a rectangular coordinate 
system into the image of a spherical coordinate system in simple as a visible image. Drawing 4 is 
drawing having shown the example whieh changed the image of a rectangular coordinate system into the 
image of a spherical coordinate system in simple. That is, as shown in drawing 4 , it is the conversion 
which sets low (x) of the image (bmp format) of a rectangular coordinate system to r of the image of a 



spherical coordinate system, and sets the column (y) of the image (bmp format) of a rectangular 

coordinate system to theta of the image of a spherical coordinate system. When the visible image was 
formed based on the image data obtained by this conversion and the image of a rectangular coordinate 
system is a rectangle like drawing 4 (A), since the image of a spherical coordinate system serves as radii 
(or trapezoid with the shorter lower base) of pmlftnjTiinf d w\^\h of fare likf^ drawing 4 (B), distortion 
produces it in the image i n which the width o L fare of an imag e forms the periphery of an optical d isk 
with a visi ble image by becommg larg e. Moreover, as for distortion, the location which forms a visible 
image^comes large like the inner circumference side of an optical disk. However, it is an approach 
useful [ if this distortion is with a problem not much when displaying an alphabetic character, a notation, 
etc. with a visible image / since **** and the time amount taken to create visible image formation data 
can also be managed in a short time ] when forming the visible image of an alphabetic character system. 
[0045] 

Next, actuation of the optical disk recording apparatus (data control equipment) of this invention is 
explained based on a flow chart. Drawing 5 and drawing 6 are the flow charts for explaining actuation of 
an optical disk recording apparatus. Here, the visible image formation data for forming a visible image, 
the image data of the bmp format for visible images, and ** are related with the Maine storage section 6 
of the optical disk recording apparatus 1, and two or more storing is carried out beforehand. 
[0046] 

As shown in drawing 5 , the Maine control section 7 of the optical disk recording apparatus 1 checks 
whether the set o ptical disk can record data first, when forming a visible image in an optical disk . The 
Maine control section 7 makes a control section 16 check the existence of the wobble signal of an 
optical disk, and, specifically, distinguishes whether an optical disk is a form optical disk only for 
playbacks, or it is a record for m optical disk (si, s2). The Maine control section 7 cannQj^dete.cJ^a 
wobble signal, but when tKe^t optical disk is a forai optical disk only for playbacks, it ends formation 
processing of a visible image. The display to which the Maine control section 7 can detect a wobble 
signal, and a visible image is formed in based on the existing visible image formation data which create 
visible image formation data newly, and form a visible image, or are stored in the Maine storage section 
6 when the set optical disk is arecord form^optical disk, or selection of ** IsiH-ged on the other hand is 
displayed on a display 4 (s3). The Maine control section 7 display?oif a display 4 the display urgedjUiat 
the image data for visible images (for example, image data of a bmp format) is set up, when there is an 
input from the input section 5 so Ihat visible image funnallon data' may be created newly.anda^visible 
image ma y be formed (s4 ). A u ser creates visible image formation data according to direction s (s5). 
[0047]' — " 

Here, the following procedures perform creation of visible image formation data. Drawing 7 is the 
example of a display of a visible image creation program. First, as shown in drawing 7 (A), a user 
chooses the icon 61 of the displayed visible image creation program as the display 4 of the optical disk 
recording device 1 , and performs starting actuation of a visible image creation program to it. The Maine 
control section 7 of the optical disk recording device 1 will read and start the visible image creation 
program which the Maine storage section 6 memorizes, if this actuation is detected (s21). And as shown 
in drawing 7 (B), the Maine control section 7 displays the display 62 demanded from a user so that an 
alphabetic character, pictures (image data of a rectangular coordinate system), etc. of arbitration to form 
in an optical disk as a visible image may be set as a display 4 (s22). As shown in drawing 7 (C), a user 
sets up the images 63 recorded on an optical disk as a visible image, such as an alphabetic character of 
arbitration, and pictures, according to this display. At this time, a user may input the alphabetic character 
of arbitration from the input section 5, and may create the image of arbitration with image creation 
software. Moreover, alphabetic data and the image data which the storage section 6 of a host computer 3 
has memorized may be read. Furthermore, you may^ake it alphabetic data and image data come to 
hand from the homepage on the Internet. 
[0048] 

The optical disk recording device 1 is drawing 7 when the image 63 of arbitration is set up (s23). Image 
which superimposed the image data of the bmp format set up based on the information on the empty 



area of the already acquired record form optical disk as shown in (D) on the optical disk (image of a 
visible image) 64 is displayed on a display 4 (s24). And the display 65 which asks a user whether the 
Maine control section 7 edits a visible image is displayed on a display 4 (s25). If the display image after 
formation of the visible image displayed on the display 4 is satisfactory for a user, he will choose the 
decision carbon button displayed on the display 4, and will direct creation of visible image formation 
data to the optical disk recording apparatus 1 . On the other hand, when a problem is shown in the 
display image after the visible image formation displayed on the display 4, a user changes the formation 
location of a visible image, or adjusts the size of a visible image, and processes the displayed image 
(s26). And if adjustment is completed, a decision carbon button will be chosen and creation of visible 
image formation data will be directed to the optical disk recording apparatus 1. 
[0049] i 

If the Maine control section 7 of the optical disk recording apparatus 1 has creation directions of visible 
image formation data from a user, it will change into the image data of a spherical coordinate system the 
image data of the rectangular coordinate system set up by the user, for example (s27). Then, the Maine 
control section 7 creates the serial data for forming a visible image in an optical disk based on the image 
data of this spherical coordinate system, and creates visible image formation data from this serial data 
and the formation starting address of a visible image (s28). 
[0050] 

If image data is chosen as it was shovm in drawing 5 , when creation of visible image formation data 
was completed, the Maine control section 7 associates visible image formation data and the image data 
of the original bmp format of visible image formation data, and saves them in the Maine storage section 
6 so that visible image formation data can be read promptly (s6). And the Maine control section 7 
transmits the visible image formation data currently held to the optical disk drive 2, and forms a visible 
hnage in an optical disk (s7). The Maine control section 7 Will end processing, if formation of a visible 
image is completed. 
[0051] 

Moreover, the Maine control section 7 displays on a display 4 the display urged that the existing image 
for visible images is chosen, when there is an input from the input section 5 so that a visible image may 
be formed in s3 based on the existing visible image formation data stored in the Maine storage section 6 
(sU). 
[0052] 

Drawing 8 is the example of a display of a visible image selection program. First, as shown in drawing 8 
(A), a user chooses the icon 71 of the displayed visible image creation program as the display 4 of the 
optical disk recording device 1, and performs starting actuation of a visible image selection program to 
it. The Maine control section 7 of the optical disk recording device 1 v^U read and start the visible image 
selection program which the Maine storage section 6 memorizes, if this actuation is detected (si 2). And 
as shown in drawing 8 (B), the Maine control section 7 displays the image for visible images on a 
display 4 based on the image data of the bmp format related with two or more visible image formation 
data saved in the Maine storage section 6 (si 3). A user chooses a desired image (drawing image 72) 
from the image for visible images displayed on the display 4 (si 4). The Maine control section 7 displays 
(si 5) and each image (drawing images 73-75), when two or more image data is created about the 
selected image (image 72) (si 6). As two or more image data, as shown in drawing 7 (C), that from 
which the formation location of the image displayed as a visible image differs, and the thing from which 
the size of an image differs are displayed. A user chooses (si 7) and the image of those from the same 
image with which the formation location displayed on the display 4 differs from size, when there is a 
desired image (si 8). The Maine control section 7 reads the visible image formation data related with the 
selected image from the Maine storage section 6 (si 9). Then, a visible image is formed in an optical disk 
based on this visible image formation data (s7). The Maine control section 7 will end processing, if 
formation of a visible image is completed. 
[0053] 

On the other hand, when there is no desired image in si 7, a user ends a visible image selection program, 



performs processing after s5 which create a desired image based on the former image for visible images, 
creates the desired image for visible images, and makes a visible image form in the optical disk 
recording apparatus 1 to an optical disk. The Maine control section 7 will end processing, if formation of 
a visible image is completed. 
[0054] 

[Effect of the Invention] 

According to this invention, the following effectiveness can be acquired. 
[0055] 

(1) Since the image data of file format and ** suitable for the display of a up to [ the screen which are 
visible image formation data and the image data which becomes the origin of the visible image 
formation data ] relate and it is saved to data control equipment The image based on the image data of 
the file format suitable for the display of a up to [ a screen ] is displayed on the display of a personal 
computer, and if the image which forms a visible image is chosen, the visible image formation data 
related with the selected image can be read easily. Thereby, a visible image can be made to form for 
example, in an optical disk recording apparatus promptly to an optical disk based on this visible image 
formation data. Moreover, since visible image formation data are saved to data control equipment, when 
forming the same visible image in two or more optical disks with an optical disk recording apparatus, 
creation of visible image formation data can be managed at once, and can make the load of equipment 
light. Furthermore, when 2nd henceforth forms a visible image in an optical disk with an optical disk 
recording apparatus, since it is good, a visible image can be formed in an optical disk in a short time, 
without creating visible image formation data. 

[0056] 

(2) By saving and managing two or more visible image formation data with data control equipment, and 
the image data for the visible images, the image based on the image data of the file format suitable for 
the display of a up to [ a screen ] can be displayed, the image which forms a visible image can be 
chosen, and a visible image can be promptly formed in an optical disk based on the visible image 
formation data related with the selected image. 

[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram having shown the configuration of the optical disk recording 
apparatus concerning the operation gestalt of this invention. 

[Drawing 2] It is the sectional view having shown the field configuration of optical disk D. 

[Drawing 3] It is the image Fig. which carries out image transformation to a spherical coordinate system 

from a rectangular coordinate system. 

[Drawing 4] It is drawing having shown the example which changed the image of a rectangular 

coordinate system into the image of a spherical coordinate system in simple. 

[Drawing 5] It is a flow chart for explaining actuation of an optical disk recording apparatus. 

[Drawing 6] It is a flow chart for explaining actuation of an optical disk recording apparatus. 

[Drawing 7] It is the example of a display of a visible image creation program. 

[Drawing 8] It is the example of a display of a visible image selection program. 

[Drawing 9] It is drawing having shown the image of a rectangular coordinate system, and the image of 
the spherical coordinate system for visible images. 
[Description of Notations] 
D-optical disk 

1 -optical disk recording device 

6- Maine storage section 

7- Maine control section 
10-optical pickup 
16-control section 
18-strategy circuit 
20-laser power control circuit 
25-storage section 
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[ 0 0 4 0 ] 

^x-r X ^'IBSSM 1 >i >*JfiiISP 7 t?. bmpjg^ (HM±'\©a^ fc Jg b :7 r 10 

SH^Jg^-r-^' tli. )t-r'('X:>IBSSHT)txi'X^>^0e?-<i-^*^e,U--9'-)t* 

x-fX^'fCRfffiHiK^Jg^-rSo 
[ 0 0 4 1 ] 

cntcJ:?). "il^ffl^Jg^-r- ^ i: . b m p JgiC «H#x- ^ i: , jb^ M ]i T x - g 
aSSlcS^^nrv^SOT', bmpj^iC<oa#r-^'ti:«-:5< lii!!^/<y 20 

Jg-^AMC)tx f X i/'xnlMH^^J^/S-r 5 C i: A^T'ff So ^ . |b1 i: ffi® ^ 1gia cD 

»B<Dft?^S:6 < -r S c i: 5o $P)fi:. Bl«H»«:5tx -< X ^ fcfgfiK-T « <DA^ 2 HI 

UU^com-^. nfMaSJgljSc-r-^f ^{1^fi!tL:&l>T'^i/^fcto. ® B$ T' uf M ■ # ^ x -< 
x^{i:jgfilt-rseii:*^T'#So irax.T. ym'^^ Q \,cmm(D^m.m^Y&f&'f - RXS 
B^x-^ • ^a-r § ii ^ b m p}g:SOiii«!x-^icScJ< B^^«IS> «^ 

[ 0 0 4 2 ] 30 

l^mrSb^o i^t/>T. x^- •»f«ia t;felt55SSl^<DM«!%®^S±{i:E8iL, ttltO l ^ 
C^Lfti^fC. las^^^l^OSiSiW^Tft (x. y) = (Xo. Yq) ^M^^^tLX 

r=y(X^+YM.e = tan"'(Y/X) 40 

OStca-:5i.^T. ^^-rSo ^LT. 7^x-< X^IBiggB 1 T'l^-'if-Jle^r^x^' X^fc 

[ 0 0 4 3 ] 

(r. 0) ©1fffi) tci oTBfMli^JgfiKx-^'A^filfiSc^nSo ^LT. CtDnlffiS 
SiJ^fi£x-^^7t<DbmpJg^cDH«!x-^(C|lia{'=fltT.Mx-^'^>tx'rX^IBSia 
Bl<D;>«'r>E1ga56CEit?-&5o 

[ 0 0 4 4 ] 
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fiSLfc0!l%^ tfc0T&-5. tfit>*>. 0 4 fc^ Life* o fc, W.^mmf^<Dmm (bmp 

m^) <r>u^ (x) mmm%(nm^<o T m.ts.mm%(r>mm (bmpms) <o*7 

A (y) ^@ffi«l?^OB^(0 e tc-r 5^^T*fe5„ C €) g ^ (C J; o T H ^ x - fC 31 
■:Jv^Tnrmii^*J^filt-r S i:. H4 (A) ©<J; 3 {ca[3^ffi'^l^©Bi^*^^}^T'fe o rc:^-& 
, ffiliei3K<DiB«i{i. 04 (B) O J: 3 »cm«O*i<0R3l5 (XtiTJS©;!? *^^u^#f^) i: 

[ 0 0 4 5 ] 

:^tc. X ^la^SH (x-:?ea*SB) ©iSfftcoo^T, yu-^^~Y 

[ 0 0 4 6 ] 

■rs (s 1. s2) „ )i ymm^7 li. ^ t-/jimm)mtiirtir. -b-yh^nfc^x 
■r«/xx^«^gP4tcg.T^?-y:5 (s3) o ymm^i It. ^mic^mmmmf&y'- ^ 

4{c^,T^^-&5 (s 4) o a--»f{±, TnIffiHa«fi!cx-^f«:f^fiK-r S (s 5 

) o 

[ 0 0 4 7 ] 

^7 A©S*»iJT'fe5„ $-r. 07 (A) \C7n\.rziio\c. a--!f{i, ^trfX^'tB 

nag 1 os^gp 4 «^^nfcwrMHSif^fi)c:/D Aor^rn y 6 i?:as?LT. 
-^mmm^fSLfu^^ K<r>mmm^^vir> o jtx-r x^j^sagiaB i©>{>i'>MffligiJ7«. 

eil-r§ (s2 1) „ =tLX. 07 (B) lJ:^Lfc<i:3{c, :^ -( yUM^l ii. S^gP4 

tc^ Bl^HSJi: UTJt-r X^'fcjefi8Lfci/>ftic©3i:^-^*gli (it2g^^3S<DiBS!x- 40 

) *^^l8^-rS<}:5. a--<ftc<E-r«^6 2^«^?-&5 (s2 2) o 07 (C) \zm 

3:c^^^H*^®aS! 6 3 CCBf, ^-1ftt. ffiSos:^^A;'3a5 5 A 

;>3UTfcav>L, ilS!f^figV7 hT'ftm©H««f^^tT>6,Sl/^o * X h 3 y tf a 

- 3 OtBiggP 6 *^tBM LTl^ 5i^-r- ^^H^-r'-^^rfia'mLTtfil/^o ?6{c{i 

[ 0 0 4 8 ] 

^leX'fX^iBnaglti. ffi«©B®63A^sS^?n5i: (s 2 3) . 07 (D) tc^ 

Lfci^tc, ettcffi»LTi/->5iB@jgjtx^'Xi5'<?)^$xij 7co1f«^ca•:Jv^T^^^n so 
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b m pJgSOH^x-^f*. ^tx-f ;^^fcagLfcH§! C^mmBo^-f :^ ~ iP) 64 
*^^^aJ4{caa^^-&« (s2 4) o iLX. ^ yUm^J it. Rfffla^Otift^tTd 
■b^^i}^^=L-*^lcrS^^-^t>^^m^^6 5^mmSl>4icmm-i-fi:i (s2 5) „ a-iffi, 
^^a5 4(t«^$tXfcnrSH®<DJgfi)c^<7)S^®#T'attn{f. aS^gI5 4{C^^?nfc:j* 

ff3 (s26) o ^bT, KS^^^T-rnfJStl^iK^' i/«S»?LT. Ttx-rXi'lBS^S 
[ 0 0 4 9 ] 10 

-^ic^glfS (s2 7) o !gt^^T. ;)<'r>SJfiiiSP7t±. cofiiffiffll^cDB^x-^'fca 
r-^ri:, Rr«H«©Jgfi8IB<i&7 Hl/;^i:*>&Rr«lil«JgfiK-f-^»«fPj!li-r5 (s2 8) 

[ 0 0 5 0 ] 

?«'i'>ietigi5 6 ic^i^-rs (s e) „ ^lt. ^$iJ2iigp 7 a. -Rif LTv^fc rI^h^! 

J^fiKx-^J^^tx-r Kv'T:?" 2'\K2IL. Jtx-fXiJ'tRrSlBSi^jeBR-rs (s7) 
[ 0 0 5 1 ] 

X nriili«ffl©S#OB^*a«^t-5 J; ^ (ciE-r^^^^^Ngp 4 (c^^^-e-S (s l l) 

o 

C 0 0 5 2 ] 

08 fi. -^mmmmtRya L,(Dm^^mx'&^. $-r, ca) tc^tfctatc. 30 
©y-r vwapsis 7 (i. c:©jjf^%«im-r 5 i:, ^-i':^iBi8gi5 6*<iBifrsnr«H«!3!»?y 

0^^5A^Mi?)ittiLTei6-r5 (s 1 2) o ^LT. 08 (B) tC^Lfccfc^fC. ^-TV 
^JffllSiS 7 (i, ^ >ieiig|5 6 (ciSS# LT 1.^5 Mia «!Jg fig ■r-^' (CMffii* It ^nfc 

bmpjgiCOiB<ix-^»t<:a-:5i/^T, WiaiBSifflOiafii^^a^Nap 4 f<:^S^*-&5 (s i 3 
) o a~if{i. ^^xSP 4 tc«?s$nfc wr«ii«ffl<01i«i3b>e.. maoiiifii (0-?«iB«!7 

2) ^s»?-rs (s 1 4) „ :^ 4 ymmul it. ss?^n/cB^ (b#7 2) fcoi/^rs 

ISOBSir-:Jf*^f^fi!t$nTl^S«^{± (s 1 5) , (ST'«HfiR7 3~7 5) ?r 

^s^-rs (s 1 6) „ mm<DmmT-fttLx\t. 07 (o tcs^ tfc* ^ nmm^ 40 

o :x--»f{i, m?>SP4fcg^^nfc}gfi!c{uH^i^--rXA^S:&5lRlCH^3b^e.> mM(DH^ 

jb^fes^^tt (s 1 7) , inm'^^mw.t ^ (s 1 8) o ymm^i as^^n 
fcH8(fcisaf>ftt*nfcBiMH^}g^f'-^j*^^'ygatigi56*^6>$ii?»iai-r (s 1 9) « 

i^v^T, ii <Dnr«B#jgfi)tx- ^ ^cs-:5^,^T. yty" ^ ic-^mmm^m^t ^ (s7) 

[ 0 0 5 3 ] 

s 1 7 ic^\,^xmm(ommf)mii^m'^. =L'--^ii-sjum»mmfo^^i^^f^rL 

X. WffiB^ffl07cB^(cac5v^T^g©Bfii!5:ft^-r S s 5 W 1^ © ffl S It ^S© 



JP 2004-39029 A 2004.2.5 



[ 0 0 5 4 ] 

[ 0 0 5 5 ] 

[ 0 0 5 6 ] 

( 2 ) x-^fSaSSST-ISaORlSHSiJ^^x-if Rtf^CpTMB^ffloaSix-^' 

^•ga-rsciiT', HaD±'\®«^tc5gLfc7r-r>'i/m^®a^7'-^fc:acJ<a^?: 

^^?-&T. wrmH«i«rJgfi)t-r SB^^griiKT'^, iSS? L B^ tc Mffifit tt 2 n fc wf SB 20 
[0Bn©fiB**iiW] 

[0i]*5gw©*fli!!jgfiifc^5^7'w'x^/iBSSg©«i(S;fes^t/'c:ru>y^0i?feSo 

[H2] )tx X D <DMJ^«Sfi)t*^ Lfc»fBD0-C-fe5o 
[03]it3gffi«?g*>€.fliffi«IIS^fcB»^«f«-r^-'S^BITfe5o 

[K4]iS3?ffiSlS®ffl#*raaW(cffi^ffl?^cDffi^(c^^L/cfl?tJ^^b/c0-e*So 

[05])tx-('X^ESiSB<DS)f'i^^ltifP!-r§fci6O7D-^i'-bT'$.5o 

[H6])tx-cXi'IBgSSS<0»{t^S4Wr5fci6©7a-^-v-hT'feSo 

[0 8 ] nI«B«!SS?::^D AcD^^^IJT'feSo 30 
[0 9]itt3?^®?^©B^&tfBl«B#ffl©ffiffi©l^£OB»*^xbfc0T-fe5o 
[?9^0ittW] 
D X ^ 

1 -%9 ^ X fetise 
6 - ^ i^iaMgu 

1 o-^e<y^7-y:/ 

1 6 - l&J ^ gi5 

1 S-Xh^Ti^'lHli^ 

2 0 - U--»f-/^7-$iJ«P|5I8S 40' 

2 5 -sitas 
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